The forebrain-midbrain acts as functional endocrine signaling pathway of Kiss2/Gnrh1 system controlling the gonadotroph activity in the teleost fish European sea bass (Dicentrarchus labrax).
Some teleost species, including European sea bass, harbor two different kisspeptin coding genes: kiss1 and kiss2. Both genes are expressed in the brain, but their differential roles in the central control of fish reproduction are only beginning to be elucidated. In this study, we have examined the effects of intracerebroventricular injections of the highly active sea bass peptides Kiss1-15 and Kiss2-12 on spermiating male sea bass. Physiological saline, Kiss1-15, or Kiss2-12 was injected into the third ventricle. To establish the gene expression cascade involved in the action of kisspeptins, the expression of the two sea bass kisspeptin receptor genes (kiss1r and kiss2r) and the three sea bass Gnrh genes (gnrh1, gnrh2, and gnrh3) were analyzed in the forebrain-midbrain and the hypothalamus. In addition, the protein levels of hypothalamic and pituitary Gnrh1 were measured. Blood samples were collected at different times after injection to analyze the effects of kisspeptins on the release of gonadotropins (Lh and Fsh) and androgens (testosterone and 11-ketotestosterone). The present results provide the first evidence that the effects of Kiss2 on central regulation of reproductive function involve the neuroendocrine areas of the forebrain-midbrain in teleost fish. The marked effect of Kiss2 on kiss2r and gnrh1 expression in the forebrain-midbrain and on Gnrh1 release suggest that this neuronal system is involved in the neuroendocrine regulation of gonadotroph activity. This hypothesis was confirmed by a surge of plasma Lh in response to Kiss2, which presumably has a strong stimulatory effect on testosterone release, and thus on sperm quality parameters.